Hypotension dilates pial arteries by KATP and kca channel activation.
Hypotension induced pial artery dilation is prostaglandin-dependent in the newborn pig. Prostaglandins, in turn, elicit vasodilation through cGMP and cAMP dependent mechanisms and K+ channel activation contributes to cyclic nucleotide induced vasodilation. The present study was designed to characterize the role of ATP sensitive (KATP) and calcium sensitive (Kca) channel activation in hypotension induced pial artery dilation in newborn pigs equipped with a closed cranial window. Glibenclamide and iberiotoxin, KATP and Kca channel antagonists, attenuated hypotension induced dilation (36+/-1 vs. 14+/-2% before and after iberiotoxin). Combined administration of these K+ channel antagonists eliminated the vascular response. Hypotension induced dilation was associated with elevated cerebrospinal fluid (CSF) cAMP but not cGMP concentration (1023+/-29 vs. 1566+/-39 fmol/ml for cAMP). L-NNA, a nitric oxide (NO) synthase inhibitor, and Rp 8-Br cGMPs, a protein kinase G inhibitor, had no effect but Rp 8-Br cAMPs, a protein kinase A inhibitor, attenuated hypotensive dilation (35+/-1 vs. 16+/-2% before and after Rp 8-Br cAMPs). Dilation by the cAMP analogue 8-Bromo cAMP (10(-8), 10(-6) M) was attenuated by glibenclamide and iberiotoxin (8+/-1 and 17+/-1 vs. 4+/-1 and 9+/-1% before and after glibenclamide). These data show that both KATP and Kca channel activation contribute to hypotension induced dilation. These data suggest that dilation during hypotension results from the sequential release of prostaglandins and cAMP, which, in turn, activates both the KATP and Kca channel.